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deaths in theUnitedStates in2013 inorder toprovide an estimate
of the contemporary cancer burden. The methods for projecting
both new cases and deaths in the current year were recently
modified so estimates shouldnot be compared fromyear to year.
We projected the number of new invasive cancer cases

that will be diagnosed in 2013 (with the exception of urinary
bladder, for which in situ cases are included) using a 2-step
process that first estimates complete incidence counts by
state during years for which observed data are available, and
then projects these counts 4 years ahead for the United
States overall and each state individually.10 To estimate
counts for each state through 2009, we used a spatiotemporal
model based on incidence data for 1995 through 2009
from 49 states and the District of Columbia that met
NAACCR’s high-quality data standard for incidence, covering
about 98% of the US population.11 (Minnesota cancer registry
data could not be included in the model because county-level
data were unavailable.) This method accounts for expected
delays in case reporting and considers geographic variations
in sociodemographic and lifestyle factors, medical settings,

and cancer screening behaviors as predictors of incidence. A
temporal projection method (the vector autoregressive
model) was then applied to the estimated counts to
obtain projections for 2013. For the complete details of this
methodology, please refer to Zhu et al.10

To estimate the numbers of new breast carcinoma in situ
(female) and melanoma in situ cases in 2013, we first
estimated the number of in situ cases occurring annually
from 2000 through 2009 in the United States by applying
the age-specific incidence rates in the 18 SEER areas to
the corresponding US population estimates provided in
SEER*Stat.12 We then projected the total number of cases
in 2013 based on the annual percent change from 2000
through 2009 generated by the joinpoint regression model.13

We estimated the number of cancer deaths expected to
occur in 2013 in the United States overall and in each state
using the joinpoint regression model based on the actual
numbers of cancer deaths from 1995 through 2009 at the state
and national levels as reported to theNCHS.1 For the complete
details of thismethodology, please refer to Chen et al.14

FIGURE 1. Ten Leading Cancer Types for the Estimated New Cancer Cases and Deaths by Sex, United States, 2013.
*Estimates are rounded to the nearest 10 and exclude basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder.

Cancer Statistics, 2013

14 CA: A Cancer Journal for Clinicians

US%Cancer%StaCsCcs%2013% AR%Cancer%StaCsCcs%2009%

1,821%New%Cases%%

US%Cancer%StaCsCcs%2013%
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occur in 2013 in the United States overall and in each state
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numbers of cancer deaths from 1995 through 2009 at the state
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UNTREATED(BREAST(CANCER(HAS(A(
DISMAL(PROGNOSIS(

LINEAR(RELATIONSHIP(OF(BREAST(
CANCER(SIZE(AND(RISK(OF(LYMPH(
NODE(METASTASIS((
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CORRELATION(OF((
STAGE(AND(SURVIVAL(

SCREENING(MAMMOGRAPHY(REDUCES(
MORTALITY(FROM(BREAST(CANCER(

Screening%RecommendaCons%

•  Annual%mammogram%beginning%at%40%
– American%Congress%of%Obstetricians%&%
Gynecologists%

– American%Cancer%Society%

– American%Society%of%Breast%Surgeons%

– NaConal%Comprehensive%Cancer%Network%

– American%College%of%Radiology%

– Society%of%Breast%Imaging%
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Screening%RecommendaCons%

•  Biennial%mammogram%beginning%at%50%
– USPSTF%2009%%

USPSTF%2009%

•  Did%not%consider%benefits%of%Digital%technique%

•  558%NNS%vs.%1904%NNI%%

•  51%LYG/1000%annual%vs.%36%LYG/1000%biennial%

%

Hendrick,%et%al,%AJR%2012;%198:723`728%

Van%Ravestey,%et%al,%Ann%Intern%Med%2012;%156:609`617%

Mammographic%Screening%%

•  EvaluaCon%of%a%populaCon%of%asymptomaCc%
women,%who%have%no%overt%sign%or%symptoms%
of%breast%cancer,%in%an%effort%to%detect%
unsuspected%disease%earlier%in%its%growth%than%
without%the%applicaCon%of%the%screening%test%

•  The%only%screening%test%demonstrated%to%
reduce%mortality%from%breast%cancer%by%20%`%
40%%

%

MQSA%and%BI`RADS%

•  Mammography%Quality%Standards%Act%
– Congress%enacted%MQSA%to%ensure%that%all%women%
have%access%to%quality%mammography%for%the%
detecCon%of%breast%cancer%in%its%earliest,%most%
treatable%stages.%

•  BIRADS%
– Breast%Imaging`ReporCng%and%Data%System%

Screening%Mammography%

•  Consists%of%two%images%of%each%breast%
– Craniocaudal%(CC)%
– Medial`lateral`oblique%(MLO) %%
% % % % % % %%

BI`RADS%

BI8RADS(Code( Final(Assessment( Probability(of(Malignancy(

0% Need%addiConal%imaging% `%

1% NegaCve%exam% `%

2% Benign%findings% `%

3% Probably%Benign%finding%
%%%%%Short%interval%follow`up%

<2%%

4% Suspicious%Abnormality%
%%%%%Biopsy%should%be%considered%

2`95%%

5% Highly%SuggesCve%of%malignancy% >95%%

6% Known%Biopsy`Proven%malignancy% 100%%
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The%Mammography%Report%

•  IndicaCon/%History%
•  Comparison%
•  Technique%
•  Findings%

–  Breast%Density%
–  Masses%
–  CalcificaCons%
–  Asymmetries%
–  Architectural%DistorCon%
–  Nipple%retracCon/%skin%thickening%

•  Impression%
•  BI`RADS%code%

Breast%Density%

•  Primarily%composed%of%fat%

•  Scakered%fibroglandular%densiCes%
•  Heterogeneously%dense%
•  Extremely%dense%

Breast(Density( Percent(Fibroglandular(Tissue(

Primarily%Composed%of%Fat% 0`25%%

Scakered%Fibroglandular%DensiCes% 25`50%%

Heterogeneously%Dense% 50`75%%

Extremely%Dense% >75%%

Composed%Primarily%of%Fat%

Scakered%Fibroglandular%DensiCes% Heterogeneously%Dense%
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Extremely%Dense%
Breast%Density%and%%

Mammographic%SensiCvity%

What%does%breast%cancer%look%like?% What%does%breast%cancer%look%like?%

What%does%breast%cancer%look%like?% What%does%breast%cancer%look%like?%
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What%does%breast%cancer%look%like?%

What%does%breast%cancer%look%like?%

Version © National Comprehensive Cancer Network, Inc. 2013, All rights reserved. The NCCN Guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN .® ®1.2013, 03/08/13

NCCN Guidelines Version 1.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Breast Screening Table of Contents

Discussion, References

INITIAL EVALUATION

Ultrasound

Mammograml

BI-RADS®

category 1-3m,n

PRESENTING
SIGNS/SYMPTOMS

BI-RADS
category 4-5

®

m,n,o
Follow-Up After
Diagnostic Mammogram
(See BSCR-17)

BSCR-5

Palpable mass

age 30 y!

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

lThere are some clinical circumstances in which ultrasound would be preferred and may suffice (eg, low clinical suspicion, suspected simple cyst).

Mammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).
Assess geographic correlation between clinical and imaging findings. If there is a lack of correlation, return to Category 1-3 for further workup of palpable lesion. If
imaging findings correlate with the palpable finding, workup of the imaging problem will answer the palpable problem.
Concordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.

m

n

o

p

See Discussion
section.
See Assessment Category Definitions BSCR-C( ).

ULTRASOUND FINDINGS

(See BSCR-6)
Solid

Non-simple cyst

No
ultrasonographic
abnormality
BI-RADS
category 1

®

m

Simple cystp

BI-RADS
category 2

®

m

(See BSCR-7)
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Increase
in size

Stable

Aspirate Findings
(See BSCR-10)

Solid

Probably benign
findingu

BI-RADS category 3® m

Suspicious or highly suggestive finding
BI-RADS category 4-5® m

Image-guided
biopsys

Non-simple
cyst

Complicatedq

Complexr

BI-RADS category 4® m

Short-term follow-up
BI-RADS category 3® m

Aspiration

Physical exam and ultrasound
mammogram every 6-12 mo

for 2-3 y to assess stability
±

v Routine Screening
(See BSCR-1)

(See BSCR-8)

NCCN Guidelines Version 1.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Breast Screening Table of Contents

Discussion, References

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR- )8

m

q

r

s

u

Round, circumscribed mass containing low-level echoes without vascular flow, fulfilling most but not all criteria for simple cyst.
A complex cyst has both cystic and solid components.
Surgical excision if image-guided/core needle biopsy is not possible.
FNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise. Surgical excision is appropriate if unable to perform core needle
biopsy.

There may be variability on the follow-up interval based on the level of suspicion.

t

Stavros A, Thickman D, Rapp C, et al. Solid breast nodules: Use of sonography to distinguish between benign and malignant lesions. Radiology 1995;196:123-124.

See Assessment Category Definitions BSCR-C( ).

v

Tissue biopsy
(See BSCR-8)

BSCR-6

Observation (with low
clinical suspicion)

Tissue biopsyt

Increase
in size

Stable

Physical exam ±
ultrasound/mammogram
every 6-12 mo for 2-3 y
to assess stability

v

(See BSCR-8)

Routine Screening
(See BSCR-1)

(See BSCR-8)

ULTRASOUND FINDINGS/PALPABLE MASS
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For age 30 y!

No ultrasonographic
abnormality
BI-RADS category 1® m

Observe (for low clinical
suspicion) every 3-6 mo ±
imaging for 1-2 y to
assess stability

Tissue biopsy

or

Progression or enlargement on
clinical exam

Stable

Simple cystp

BI-RADS category 2® m Routine Screening (See BSCR-1)

NCCN Guidelines Version 1.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Breast Screening Table of Contents

Discussion, References

BSCR-7

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR-8)

(See BSCR-8)

Routine Screening BSCR-1)(See

m

pConcordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.
See Assessment Category Definitions BSCR-C( ).

ULTRASOUND FINDINGS/PALPABLE MASS
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NCCN Guidelines Version 1.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
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Discussion, References

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

PALPABLE MASS FOLLOW-UP EVALUATION

Benign and image
concordant

!

!

!

!

!

Indeterminate
or

Atypical
hyperplasia
or
LCIS

Other

Benign and
image
discordant

or

w

x

w,y

Surgical
excision

Physical exam ±
ultrasound/mammogram
every 6-12 mo for 1-2 y
to assess stability

Tissue
Biopsyt

Increase
in size

Stable Routine Screening
(See BSCR-1)

tFNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise.

Other histologies that may require additional tissue: mucin-producing lesions, potential phyllodes tumor, papillary lesions, radial scar, or histologies of concern to
pathologist.

Multifocal/extensive LCIS involving 4 terminal ductal lobular units on a core biopsy may be associated with increased risk of invasive cancer on surgical excision.

Surgical excision is appropriate if unable to perform core needle
biopsy.
Select patients may be suitable for monitoring in lieu of surgical excision (eg, ALH, LCIS, papillomas, fibroepithelial lesions, radial scars).

"

w

x

y

Malignant See NCCN Breast CancerGuidelines for

(See BSCR-9)
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Screening%Case%%%

•  42%year%old%asymptomaCc%woman%

•  History%of%prior%benign%biopsy%

MASSES(IN(EACH(BREAST((
BI8RADS(0(
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BI`RADS%US%Descriptors%
US(Descriptor(

Features((
Favoring(Benign(

Features(Favoring(
Malignant(

Indeterminate(
Features(

Shape%of%mass% Oval% Irregular% ``%

Round%

OrientaCon%of%mass% Parallel%to%skin% Not%parallel%to%skin% ``%

Margin%of%mass% Circumscribed% Microlobulated% ``%

IndisCnct%

Angular%

Spiculated%

Lesion%boundary% Abrupt%interface% Echogenic%halo%

Echo%pakern% Anechoic% Complex% Isoechoic%

Hyperechoic% Hypoechoic%

Posterior%acousCc%
features%

``% Shadowing% Enhancement%

Combined%pakern% No%posterior%
acousCc%features%

Raza,%et%al.%Radiographics%2010;%30:1199`1213.%

SIMPLE(CYSTS(
BIRADS(8(2(

CysCc%Breast%Masses%

•  Simple%Cyst%

•  Complicated%Cyst%

•  Clustered%Microcysts%

•  Complex%Mass%
– Masses%with%thick%wall%or%thick%septaCons%

–  IntracysCc%mass;%Mixed%cysCc%and%solid%masses%

– Solid%masses%with%eccentric%cysCc%foci%

CysCc%Breast%Masses%

•  Simple%Cysts%
– Oval%
– Parallel%orientaCon%
– Circumscribed%margins%

– Abrupt%interface%
– Anechoic%%
– AcousCc%enhancement%

CysCc%Breast%Masses%

•  Complicated%cyst%
–  Oval%or%round%
–  Circumscribed%margins%

–  Abrupt%interface%
–  Low`level%internal%
echoes%

%

Berg%et%al,%Radiology%2003;%227:183`191%
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CysCc%Breast%Masses%

•  Complicated%cyst%
–  Oval%or%round%
–  Circumscribed%margins%

–  Abrupt%interface%
–  Low`level%internal%
echoes%

–  Fluid–debris%level%

%
Berg%et%al,%Radiology%2003;%227:183`191%

CysCc%Breast%Masses%

•  Complicated%cyst%
–  Oval%or%round%
–  Circumscribed%margins%

–  Abrupt%interface%
–  Thin%(<.5mm)%septaCons%

Berg%et%al,%Radiology%2003;%227:183`191%

CysCc%Breast%Masses%

•  Clustered%Microcysts%
–  Clusters%of%2`5%mm%
anechoic%foci%with%no%
discrete%solid%
component%

–  Can%be%followed%at%6,12,%
24%months%

Berg,%WA.%Radiology%2002;%224%(P):368.%

Low%Yield%for%Cyst%Cytology%

•  6,782%consecuCve%breast%cyst%fluid%aspirates%
from%4,105%women%

•  Five%intracysCc%papillomas%detected%(0.1%)%
– All%were%blood`stained%aspirate%
– Mass%on%pneumocystography%

– One%incidental%LCIS%
•  Authors%recommend%only%sending%cytology%for%
bloody%aspirate%

Ciako%S,%et%al.%Acta%Cytologica%1987,%31%(3);%301`304%

CysCc%Breast%Masses%

•  Masses%with%thick%wall%
or%thick%septaCons%

Bloody%aspirate%–%core%`>%IDC% Core%`>%IDC,%G2,%medullary% Bloody%aspirate%–%core%`>%IDC%

Berg%et%al,%Radiology%2003;%227:183`191%

CysCc%Breast%Masses%

•  Complex%Mass%
–  IntracysCc%mass%

–  CysCc%and%solid%mass%



4/1/13%

11%

CysCc%Breast%Masses%

•  Complex%Mass%
–  Solid%mass%with%eccentric%
cysCc%spaces%

Berg%et%al,%Radiology%2003;%227:183`191%

DiagnosCc%Case%

•  34%year%old%palpable%mass%

•  No%family%history%breast%cancer%

Mass%

•  Irregular%Shape%
•  Not%Parallel%
•  Angular%margins%

•  Echogenic%halo%
•  Hypoechoic%
•  Posterior%acousCc%
shadowing%

DiagnosCc%Case%

•  54%year%old%woman%with%an%area%of%palpable%
concern%in%the%leq%breast.%

%
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INDETERMINATE(CALCIFICATIONS(
BIRADS(8(4(
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DiagnosCc%Case%

•  25%year%old%paCent%with%a%palpable%breast%
mass%

•  No%family%history%of%breast%cancer%

PROBABLY(BENIGN(
BIRADS(8(3(
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PATIENT(REQUESTED(BIOPSY(
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PATHOLOGY(REVEALED(
FIBROADENOMA(

DiagnosCc%Case%
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HIGHLY(SUSPICIOUS(
BIRADS85(
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INITIAL EVALUATION

Ultrasound

Mammograml

BI-RADS®

category 1-3m,n

PRESENTING
SIGNS/SYMPTOMS

BI-RADS
category 4-5

®

m,n,o
Follow-Up After
Diagnostic Mammogram
(See BSCR-17)

BSCR-5

Palpable mass

age 30 y!

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

lThere are some clinical circumstances in which ultrasound would be preferred and may suffice (eg, low clinical suspicion, suspected simple cyst).

Mammography results are mandated to be reported using Final Assessment categories (Quality Mammography Standards: Final Rule. Federal Register.
1997;62:55988).
Assess geographic correlation between clinical and imaging findings. If there is a lack of correlation, return to Category 1-3 for further workup of palpable lesion. If
imaging findings correlate with the palpable finding, workup of the imaging problem will answer the palpable problem.
Concordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.

m

n

o

p

See Discussion
section.
See Assessment Category Definitions BSCR-C( ).

ULTRASOUND FINDINGS

(See BSCR-6)
Solid

Non-simple cyst

No
ultrasonographic
abnormality
BI-RADS
category 1

®

m

Simple cystp

BI-RADS
category 2

®

m

(See BSCR-7)
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Increase
in size

Stable

Aspirate Findings
(See BSCR-10)

Solid

Probably benign
findingu

BI-RADS category 3® m

Suspicious or highly suggestive finding
BI-RADS category 4-5® m

Image-guided
biopsys

Non-simple
cyst

Complicatedq

Complexr

BI-RADS category 4® m

Short-term follow-up
BI-RADS category 3® m

Aspiration

Physical exam and ultrasound
mammogram every 6-12 mo

for 2-3 y to assess stability
±

v Routine Screening
(See BSCR-1)

(See BSCR-8)

NCCN Guidelines Version 1.2013
Breast Cancer Screening and Diagnosis

NCCN Guidelines Index
Breast Screening Table of Contents

Discussion, References

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR- )8

m

q

r

s

u

Round, circumscribed mass containing low-level echoes without vascular flow, fulfilling most but not all criteria for simple cyst.
A complex cyst has both cystic and solid components.
Surgical excision if image-guided/core needle biopsy is not possible.
FNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise. Surgical excision is appropriate if unable to perform core needle
biopsy.

There may be variability on the follow-up interval based on the level of suspicion.

t

Stavros A, Thickman D, Rapp C, et al. Solid breast nodules: Use of sonography to distinguish between benign and malignant lesions. Radiology 1995;196:123-124.

See Assessment Category Definitions BSCR-C( ).

v

Tissue biopsy
(See BSCR-8)

BSCR-6

Observation (with low
clinical suspicion)

Tissue biopsyt

Increase
in size

Stable

Physical exam ±
ultrasound/mammogram
every 6-12 mo for 2-3 y
to assess stability

v

(See BSCR-8)

Routine Screening
(See BSCR-1)

(See BSCR-8)

ULTRASOUND FINDINGS/PALPABLE MASS
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For age 30 y!

No ultrasonographic
abnormality
BI-RADS category 1® m

Observe (for low clinical
suspicion) every 3-6 mo ±
imaging for 1-2 y to
assess stability

Tissue biopsy

or

Progression or enlargement on
clinical exam

Stable

Simple cystp

BI-RADS category 2® m Routine Screening (See BSCR-1)
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Discussion, References

BSCR-7

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

(See BSCR-8)

(See BSCR-8)

Routine Screening BSCR-1)(See

m

pConcordance is needed between clinical exam and ultrasound results. Consider therapeutic aspiration for persistent clinical symptoms.
See Assessment Category Definitions BSCR-C( ).

ULTRASOUND FINDINGS/PALPABLE MASS
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

PALPABLE MASS FOLLOW-UP EVALUATION

Benign and image
concordant

!

!

!

!

!

Indeterminate
or

Atypical
hyperplasia
or
LCIS

Other

Benign and
image
discordant

or

w

x

w,y

Surgical
excision

Physical exam ±
ultrasound/mammogram
every 6-12 mo for 1-2 y
to assess stability

Tissue
Biopsyt

Increase
in size

Stable Routine Screening
(See BSCR-1)

tFNA and core (needle or vacuum-assisted) biopsy are both valuable. FNA requires cytologic expertise.

Other histologies that may require additional tissue: mucin-producing lesions, potential phyllodes tumor, papillary lesions, radial scar, or histologies of concern to
pathologist.

Multifocal/extensive LCIS involving 4 terminal ductal lobular units on a core biopsy may be associated with increased risk of invasive cancer on surgical excision.

Surgical excision is appropriate if unable to perform core needle
biopsy.
Select patients may be suitable for monitoring in lieu of surgical excision (eg, ALH, LCIS, papillomas, fibroepithelial lesions, radial scars).

"

w

x

y

Malignant See NCCN Breast CancerGuidelines for

(See BSCR-9)
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